Dear Editors, Ketoconazole is a synthetic azole compound with topical and systemic antifungal properties. Ketoconazole shampoo is approved by the U.S. Food and Drug Administration for the treatment of tinea versicolor and is commonly used off-label for other conditions (Nizoral, 2017) . It has an excellent safety profile, with mild adverse events occurring in only 1% to 7% of patients. The most common side effects are pruritus, dryness of the scalp and hair, and application site reaction (Nizoral, 2017) . We present the case of a patient with ketoconazole shampoo-induced pink hair discoloration, a previously unreported adverse event.
A 61-year-old African American woman, who presented with nonscarring hair loss secondary to androgenic alopecia versus telogen effluvium, developed pink hair discoloration 3 weeks after initiating therapy with ketoconazole 2% shampoo. The patient had been applying the shampoo once weekly and rinsing thoroughly after 5 minutes. The pink color persisted despite the use of multiple conditioning treatments. She reported prior chemical hair treatments but had not received one in several years. Upon examination, the patient's previously silver-white strands of hair were visibly pink ( Fig. 1A) . Light microscopic analysis of a hair sample showed red to pink particles adherent to the hair shaft ( Fig. 1B) . The patient confirmed that she was not using any other red-colored hair products, and she was instructed to discontinue use of ketoconazole shampoo.
Ketoconazole shampoo-induced hair discoloration has been reported in postmarketing pharmaceutical studies but, to our knowledge, has not been described in the literature (Nizoral, 2017) . Ketoconazole shampoo is a red/orange liquid intended for topical application (Nizoral, 2017) . It contains FD&C Red No. 40, a synthetic azo dye that has been approved by the U.S. Food and Drug Administration for use in food, cosmetics, and medications (Doell et al., 2016) . FD&C Red No. 40 is the only colored ingredient in ketoconazole shampoo and the most likely cause of this patient's hair discoloration.
We hypothesize that our patient had a specific environmental exposure, such as contaminated water, with which FD&C Red No. 40 reacted. Current research is focused on extracting synthetic azo dyes from food products and contaminated water sources (Rovina et al., 2016) . In the process, researchers have identified a number of compounds that bind FD&C Red No. 40. In theory, if our patient was exposed to a compound known to bind red dye, this could cause pigment deposition in the hair. Shampoos and topical creams that contain selenium sulfide, tar, and minoxidil are also known to cause hair discoloration (Crowley and Cohen, 2016) . These medications primarily cause yellow or green hair discoloration. Similar to synthetic dye and henna, the pigment may bind to keratin in the hair shaft (Trüeb, 2006) . International Journal of Women's Dermatology 6 (2020) 121-122
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In this patient, the white hairs were more involved, possibly due to the porous nature of dry and aging hair. However, the reason why this patient was affected remains unclear, because many people with light-colored hair use ketoconazole shampoo without developing similar findings. It is important to understand the potential adverse events associated with commonly prescribed topical medications such as ketoconazole to properly counsel patients and, in this case, identify rare causes of hair discoloration. More investigation is needed to determine predisposing risk factors that lead to pigment deposition on the hair cuticle.
